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Cellular Automata in Dissipative Boundary Conditions

SHIGERU NINAGAWA,! MASAAKI YONEDA! and SADAKI HIROSE!

In order to study the behavior of cellular automata independently of array size, we adopt
dissipative boundary conditions where arrays beyond the boundary take random states at
each time step, instead of periodic boundary conditions. Since the number of possible config-
urations of cellular automata in dissipative boundary conditions is larger than one in periodic
boundary conditions, we can consider cellular automata in dissipative boundary conditions

subsystems in heat bath from a thermodynamic point of view.
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Fig.1 Space-time patterns for #60 in periodic boundary
condition. Array size is 127 (left), 128 (right). 150
time steps from a random initial configuration.
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Fig.2 Power spectra for #105 in periodic boundary
condition. Array size is 250 (upper), 255 (lower).
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Fig.3 Space-time pattern for #60 in dissipative boundary
condition. Array size is 128. 150 time steps from a
random initial configuration.
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Fig.4 Power spectrum for #105 in dissipative boundary
condition. Array size is 255.
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Fig.5 Time evolution of the number of possible configura-
tions for #22. Array size is 10 (real line:dissipative
boundary condition, dotted line: periodic bound-
ary condition).
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